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ABCC/FNL	  Suppor>ve	  Infrastructure	  
•  Computa>onal	  center	  dedicated	  to	  biology.	  

•  Secure	  web	  hos>ng	  outside	  DOD.	  

•  Database	  and	  IT	  admin	  support.	  

•  Access	   to	   experts	   in	   the	   computa>onal	   biology	   &	   modeling,	   next-‐genera>on	  
sequencing	  and	  biological	  databases.	  

	  
•  Rich	   collec>on	  of	   open-‐source	   and	   commercial	   applica>ons	  with	   grid	   compu>ng	  

environment.	  

•  Connec>vity	  to	  other	  FNCLR/NCI	  projects	  with	  mouse	  models	  and	  human	  clinical	  
samples.	  

•  Automated	  database	  update	  procedures	  in	  place	  for	  many	  publicly	  available	  data	  
sources	  –	  rich,	  diverse	  annota>ons	  for	  many	  species	  



Outline	  
•  Objec>ve	  
•  Vision	  and	  Architecture	  
•  Features	  
–  Role	  based	  Secure	  data	  Upload	  and	  Download	  
–  Publica>ons,	  Forums,	  FAQ’s	  (SysBioCube	  Wiki)	  
– Data	  explora>on	  portal	  for	  PTSD	  Mouse	  and	  Plague	  
data	  

–  Visual	  Data	  Mining	  Tools	  
–  Integra>ve	  Data	  Analysis/Associa>ons	  

•  Summary	  



Objec>ves	  
•  Storage	  and	  maintenance	  of	  diverse	  data	  types	  

–  Clinical,	  Animal/Human,	  Physiological	  and	  Pan-‐omics	  data	  	  

•  Secure	  and	  common	  portal	  for	  deposi>ng,	  retrieving,	  and	  analyzing	  
molecular	  and	  animal/clinical	  data	  in	  a	  standard	  rela>onal	  database	  model	  	  

•  Sharing	  of	  data	  with	  Systems	  Biology	  Enterprise	  par>cipants	  

•  Facilitate	  integra>on	  and	  visualiza>on	  of	  diverse	  data	  types	  using	  a	  user-‐
friendly	  web	  interface	  

•  Develop	  tools	  and	  algorithms	  to	  perform	  data	  mining	  and	  knowledge	  
discovery	  



Vision	  for	  SysBioCube	  
Personalized	  
Medicine	  

Prediction	  and	  
Biomarker	  
Discovery	  

SysBioCube	  

Genome,	  Proteome,	  
Metabolome,	  Epigenome.	  

Clinical,	  Behavioral,	  	  
Imaging,	  Tissue	  Banking	  	  

USACEHR,	  NYU,	  Bronx	  VA/MSSM,	  
UCSF,	  UCSB,	  SAIC,	  ISB	  and	  others	  

Multi-‐Institute	  
Collaborations	  

Patient	  &	  Animal	  Data	  

Molecular	  Data	  

Bioinformatics	  

Value	  

Products	  



SysBioCube	  So_ware	  Applica>on	  Architecture	  
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Genera;on	  
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Services	  

Methyla;on	  
Transcriptomics	  
Metabolomics	  
Micro-‐RNA	  
Histopathology	  
etc.	  

Gene	  
Protein	  
Metabolite	  
Pathway	  
Disease	  
Drug	  

Clinical	  Data	  

Database	  
Schema	  Tables	  



Features	  
•  Data	  Upload/Download	  
•  Publica>ons,	  Forum	  &	  Wiki	  
•  Browse	  mul>ple	  data	  types	  
– Experimental	  Metadata,	  Transcriptomics,	  
Methyla>on,	  Metabolomics,	  Histopathology,	  
Behavioral,	  Physiological	  

•  Analysis	  op>ons	  
•  Visual	  data	  mining	  tools	  



SysBioCube	  Home	  Page	  
Upload	  and	  

Download	  Access	  



DATABASE	  
Modularized	  
Schema	  	  

PTSD	  

INFECTIONS	  

Heat	  Stroke	  

Coagulopathy	  

Experiments	  Info	  

Transcriptomics	  

Proteomics	  

Metabolomics	  

Methyla>on	  

Behavior	  

Physiology	  

Parsing	  
U>lity	  

User	  Form	  

ü 	  Disease	  Type	  

ü 	  Experiment	  Type	  

ü 	  Analyzed/Raw	  Data	  

ü 	  Species	  Type	  

ü 	  Strain	  Type	  

ü 	  BodyPart/	  Tissue	  Type	  

Data	  Upload	  



Secure	  Role	  Based	  Data	  Download	  	  



SysBioCube	  Data	  Explore	  

SysBioCube	  
‘Explore’	  

Experimental	  Info	  
1)	  Tree	  View	  
2)	  Tabular	  View	  
3)	  Forma3ed	  Files	  

Omics	  Data	  

1)	  Microarray	  
2)	  Micro-‐RNA	  
3)	  Proteomics	  
4)	  MethylaAon	  
5)	  Metabolomics	  

Phenotypic	  Data	  

1)	  Neurohistology	  
2)	  Histopathology	  
3)	  Behavior	  
4)	  Temperature	  &	  Weight	  
5)	  Urine	  Markings	  

Explore	  Data	  with	  Hierarchical	  Tab	  Arrangement	  



Snapshot	  of	  PTSD	  Mouse	  Data	  as	  Tree	  View	  

Disease-‐	  
Species	   Strain	   Group	   Experiment	   Tissue	  



SysBioCube	  Omics	  	  Data	  

Download	  
Links	  



Forum,	  Publica>ons	  and	  Wiki	  



Visual	  Data	  Mining	  Tools	  



Exploratory	  and	  Integra>ve	  Data	  
Analysis	  with	  SysBioCube	  



Systems	  Biology	  Data	  Integrome	  
-‐	  Towards	  Global	  Data	  Explora@on	  

•  A	  prototype	  applica>on	  to	  globally	  explore	  
associa>ons	  across	  different	  data	  types	  

•  The	  goal	  is	  to	  visualize	  the	  correla>ons	  across	  
mul>ple	  diseases,	  data-‐types,	  species,	  etc.	  

•  Perform	  feature	  selec>on	  &	  predic>ve	  
modeling	  and	  other	  data	  mining	  ac>vi>es	  to	  
derive	  biological	  hypothesis.	  



Explore	  Associa>ons	  Across	  PTSD	  Data	  Types	  

Protein-‐Protein	  Interac>ons	  

Transcriptomics	  to	  Epigenomics	  

Heat	  Map	  with	  Metdata	  Info	  	  

Transcriptomics	  to	  Micro-‐RNA	  1

2

3

CLINICAL	  
NYU,	  Bronx	  VA/MSSM	  

GENOMICS	  
USACEHR,	  SAIC,	  UCSB	  

MICRO-‐RNA	  
ISB	  

Genes	  to	  Disease	  

Gene/Protein	  to	  Drug	  

GO	  &	  Pathway	  Enrichment	  	  

Data	  Types	  

Gene>c	  Variant	  to	  Disease	  

Genome	  Browser	  

Transcrip>on	  Factor	  



Select	  at	  least	  three	  metadata	  parameters	  



Heatmap	  +	  Metadata	  Annota>on	  Visualiza>on	  
	  
	  

Covariate	  II	  
Covariate	  I	  

Covariate	  III	  



What	  are	  the	  neighboring	  proteins	  and	  what	  is	  their	  expression?	  



What	  is	  the	  methyla>on	  status	  of	  these	  genes?	  

What	  micro-‐RNAs	  target	  the	  genes	  and	  what	  is	  their	  expression?	  



Integra>on	  between	  Microarray	  and	  Metabolomics	  
(Network	  View)	  

Edges	  indicate	  the	  KEGG	  
reacAons	  that	  involve	  the	  
metabolite	  and	  gene	  



Summary	  

•  Data	  is	  Secure	  
•  User-‐specific	  Controlled	  Access	  
•  Single	  integrated	  portal	  
– Browse	  Mul>ple	  Data-‐types	  
– Exploratory	  Analysis	  Tools	  
– Visual	  Data	  Mining	  Tools	  	  

	  

VALUE	  

SYSBIOCUBE	  

MOLECULAR	  

CLINICAL/ANIMAL	  

COLLABORATION	  

IMPACT	  



Thank	  You	  



Extras	  



Client	  –	  Server	  Architecture	  

Source:	  Oracle®	  Database	  Firewall	  Administra>on	  Guide,	  Release	  5.0	  



Demo	  
h3ps://sysbiocube.abcc.ncifcrf.gov/	  
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Data	  Upload	  











Download	  raw	  &	  analyzed	  data	  from	  “file	  manager”	  



Publica>ons	  



Forum	  



Browse	  Mul>ple	  Data	  Types	  



Metadata	  



Transcriptomics	  –	  Tables	  



Transcriptomics	  –	  Sca?er	  Plots	  



Histopathology	  -‐	  Images	  
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Histopathology	  -‐	  Images	  
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Histopathology	  -‐	  Scoring	  
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Metabolomics	  
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Methyla>on	  Pa?erns	  



Behavior	  data	  



Exploratory	  and	  Integra>ve	  Data	  
Analysis	  with	  SysBioCube	  



Query	  Across	  PTSD	  Human	  Gene	  Expression	  Data	  



Select	  at	  least	  three	  metadata	  parameters	  



What	  transcrip>on	  factors	  act	  on	  these	  genes?	  
What	  is	  their	  expression?	  



Gene	  to	  Disease	  Associa>on	  



Gene	  to	  Drug	  Associa>on	  



Gene	  Ontology	  Enrichment	  
PAGE	  (Parametric	  Analysis	  of	  Gene	  Set	  Enrichment)	  using	  GO	  BP	  Terms	  



Pathway	  Enrichment	  
PAGE	  (Parametric	  Analysis	  of	  Gene	  Set	  Enrichment)	  
using	  Biocarta,	  KEGG	  and	  REACTOME	  pathways	  



Query	  Across	  PTSD	  Mouse	  Data	  Types	  



Integra>on	  between	  Microarray	  and	  Metabolomics	  
(Network	  View)	  

Edges	  indicate	  the	  KEGG	  
reacAons	  that	  involve	  the	  
metabolite	  and	  gene	  


